Introduction 1 3 5 order in the final genetic map was compared to the order in the genome of the haploid A. ostoyae 1 3 6 strain SBI C18/9 (assembly version 2, May 2016 , Sipos et al, 2017 . Strain SBI C18/9 (WSL 1 3 7
Phytopathology culture collection number: M9390) originates from Switzerland but is unrelated to 1 3 8 strain C15. The scaffolds of the reference genome were assembled into near chromosome-scale sequences, 1 4 2 hereafter termed pseudochromosomes, based on the order of scaffolds within linkage groups. Scaffolds which were split by the genetic map into fragments mapping to different linkage groups or 1 4 4 well separated regions (i.e. > 650 kb apart) of a linkage group were broken up into fragments. Emerging, unanchored sequences were removed. Scaffolds (or fragments thereof) that were joined into 1 4 6 pseudochromosomes were separated by gaps of 10 kb. Scaffolds and scaffold fragments which were 1 4 7 not oriented by the genetic map were orientated randomly. The completeness of both the original 1 4 8 genome assembly and the pseudochromosomes and the corresponding gene annotations was compared 1 4 9 markers (excluding marker pairs with a distance of ≤ 400 bp to avoid spurious marker resolution 1 7 1 through markers associated with the same restriction site) was less than 10 kb for ~50% of marker 1 7 2 pairs, and less than 20 kb for ~75% of the marker pairs ( Figure 1 ). We tested for heterogeneity of 1 7 3 recombination rate along the pseudochromosomes by comparing the observed distribution of 1 7 4 recombination rates per segment with the expected distribution using Fisher's exact test. For this, the 1 7 5 20 kb segments were binned into categories of 0, 1, 2, 3, 4, 5, 6-15 cM. A Poisson distribution with 1 7 6 lambda equaling the average cM per segment was used as the expected distribution. P-values were We found that genes overlapping with recombination hotspots were encoding on average shorter 3 0 8 proteins (Mann-Whitney U test, W = 2752400, P = 9.6 x 10 -8 ) (Figure 4 ). Protein length averaged 3 0 9
322.8 ± 268.1 amino acids in recombination hotspots and 406.1 ± 339.4 amino acids in the genomic 3 1 0 background. Proteins encoded in recombination hotspots were less likely to contain conserved PFAM Figure 4 ). In the chromosomal context, we noted a lower density of genes with conserved PFAM genes encoding secreted proteins as well as small secreted proteins (< 300 aa) we found to be similar 3 1 5 between recombination hotspots and the genomic background ( Supplementary Table S5 ). Next, we Supplementary Table S5 ). Pathogenicity-related genes (Sipos et al, 2017) tended to be more frequent 3 2 1 in hotspots vs. non-hotspot regions, but the difference was not statistically significant ( Supplementary   3  2  2   Table S5 ). Overall, pathogenicity-related genes showed mostly a scattered distribution among all 3 2 3 pseudochromosomes except for LG 6 where a large cluster of pathogenicity-related genes was 3 2 4 observed ( Figure 5 ). While pseudochromosome LG 11 was excluded from the above analyses, including LG 11 did not meaningfully affect the outcome of the above analyses (data not shown). Coprinopsis cinerea (n = 13, Muraguchi et al, 2003) , Pleurotus ostreatus (n = 11, Larraya et al, 1999) 3 7 0
or Laccaria montana (n = 9, Mueller et al, 1993) . Given that our genetic map reached marker 3 7 1 saturation and covers 93% of the scaffold-level assembly, the presence of additional chromosomes is 3 7 2 highly unlikely. Karyotyping (e.g. by pulsed field gel electrophoresis) and high-density optical 3 7 3 mapping would provide further confirmation of chromosome numbers and sizes, and likely resolve the 3 7 4 placement of the remaining scaffolds. In particular, an optical map may help to resolve the size and The total size of the genetic map for A. ostoyae was 1007.5 cM and falls into the range of genetic 3 7 8 map sizes observed for other basidiomycetes (Foulongne-Oriol, 2012) . However, the total genetic map 3 7 9 size depends on chromosome numbers and chromosomal recombination rates, which both vary and meiosis, which is consistent with the number of progeny observed with 0 (~25%), or 1 (~50%) or The recombination landscape of A. ostoyae follows a canonical pattern, with increased 3 9 1 recombination towards the peripheries of chromosomes and decreased recombination towards centromeres. The most striking deviations in these patterns are recombination hotspots. Such hotspots may serve as ephemeral genome compartments favoring the emergence of fast-evolving 3 9 7 virulence genes (Croll et al, 2015) . Recombination hotspots in A. ostoyae were with two exceptions all housekeeping genes should be favorable given the mutagenic potential of hotspots. Interestingly, we 4 0 1 found that genes involved in pectin degradation were enriched in recombination hotspots compared to Armillaria in its arms race with its hosts. The authors declare that they have no conflict of interest. Progeny sequencing data is available on the NCBI SRA under the BioProject accession (new accession number pending). The previous scaffold assembly can be retrieved from European Nucleotide Archive under the accession FUEG01000000. Anderson JB, Ullrich RC (1979) . Biological species of Armillaria mellea in North America.
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